Anthropogenic Hypoxia
The network of PEB records (Figs. 1, 2 Figure 1 . Location of the "dead zone" (Rabalais et al., 1999) and the three box-and gravity-core pairs (stars) and two other box cores (circles) collected on the Louisiana shelf. the present over a large portion of the modern dead zone, indicating that low-oxygen conditions developed more frequently from the mid-20th century to the present.
Our results are consistent with the interpretation that the modern increase in hypoxia is related to human activities and indicates that the anthropogenic signal extends back at least to 1960. In addition, our shelf cores provide a means to measure the geographic extent of hypoxia prior to the post 1985 systematic monitoring efforts. Our data indicate that by 1960 subsurface seasonal low-oxygen water was occurring over at least two-thirds of the area of the modern dead zone, as measured since 1985 by Rabalais et al. (1999) (Fig. 1) .
Natural Low-Oxygen Bottom Water
Gravity cores MRD05-4, PE0305-1, and MRD05-6 (Figs. 1, 3 ) represent a three-core transect, from the center to just beyond the seaward edge of the modern dead zone, that can be used to monitor both the geographic extent and frequency of naturally occurring low-oxygen bottom water on the Louisiana shelf prior to 1985. Significant PEB excursions are found at depth in both MRD05-4GC and PE07-1GC. The lower absolute values and the number of data points associated with each PEB peak indicate pre-1900 low-oxygen bottomwater episodes were less frequent or less persistent than modern episodes recorded in the box core.
The distal site, MRD05-6, outside of the modern hypoxic zone did not experience any natural low-oxygen bottom-water conditions during the last ~1000 14C years but does show increased PEB values in the last ~ 50 years. This indicates an anthropogenically caused expansion of low-oxygen conditions to this area of the Louisiana shelf (Osterman et al., 2007) decade-long wetter intervals with increased fluvial transport of nutrients and/or organic material. Recently, the geographic extent and frequency of these low-oxygen bottom-water episodes began to change. By 1960, lower-oxygen conditions were experienced along the Louisiana shelf out to the location of PE06-9BC and impacted areas where low-oxygen bottomwater conditions had not occurred during the last 1000 14C years (MRD05-6GC). Recent expansion of the hypoxia zone has been linked to anthropogenic activities and has been systematically measured since 1985 (Turner et al., 2005) . Our results allow a better under-standing of the timing and spread of the recent rise in anthropogenic hypoxia before 1985. Lowoxygen bottom water is a natural phenomenon that has been negatively impacted by human activity during the last ~50 years.
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